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ABSTRACT: 

PURPOSE: To satisfy all of various properties (corrosion resistance, press 
moldability, spot weldability, cation electrodeposition painting properties, 
low temp, chipping resistance, sharpness after painting) required on the inner 
and outer surfaces of an exterior steel panel for a car in an org. composite 
surface treated steel panel wherein a chromate film and an org. resin film are 
provided on a zinc or zinc alloy (e.g. Zn-Ni, Zn-Fe) plated steel panel. 

CONSTITUTION: A bright steel panel of which the surface roughness Ra is 
0.3μm or less on at least a single surface is used as a base material and 
the uppermost layer on the steel panel is composed of a crosslinked epoxy resin 
film containing 0.1-20wt.% of a melamine/cyanuric acid adduct and l-20wt% of 
polyolefin wax and having a film thickness of 0 l-2.0μm. Silica is added to 
a chromate film containing 20-200mg/m<SP>2</SP> of metal Cr in such an amt. 
that a SiO<SB>2</SB>/Cr wt. ratio becomes 0.05-4.0 and/or 5-40wt.% of 
SiO<SB>2</SB> is added to the org. resin film. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The one side side of a steel plate is 0.3 at Ra at least. It has the surface roughness below mum. 
It is 20 - 200 mg/m2 to the order from a lower layer on this front face by ** zinc or the zinc alloy plating 
layer, and ** metal Cr conversion. Chromate film, ** Consist of bridge formation epoxy system resin 
containing 0.1- 20% of the weight of a melamine cyanuric acid addition product, and 1 - 20% of the 
weight of a polyolefine wax. Thickness 0.1-2.0 It has the organic resin coat of mum and a chromate film 
is a silica at a Si02/Cr weight ratio further 0.05-4.0 [ whether it contains in the becoming amount, and ] 
And/or, the surface treated steel sheet for automobiles characterized by an organic resin coat containing 
a silica in 5 - 40% of the weight of Si02 amount. 

[Translation done] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The outstanding cation electropainting nature is shown, the image clarity after 
paint is improved remarkably, and this invention relates to the surface treated steel sheet for automobiles 
with other good properties moreover required of steel plates for automobiles, such as corrosion 
resistance, low-temperature-proof chipping nature, spot welding nature, and press-forming nature. 
[0002] 

[Description of the Prior Art] The demand for the rust-proofing engine performance of an automobile 
car body is increasing severity for the year later on in recent years, and various surface treated steel 
sheets have been developed that this demand should be coped with. They are a galvanization or zinc 
alloy plating (an example, Zn-nickel, or Zn-Fe alloy plating) as part [ especially as opposed to / 
recently / the sheathing external surface of an automobile ] of a rust-proofing engine-performance 
strengthening measure. A steel plate is used as a base material and they are chromate treatment and a 
clear coating to this, (an example, epoxy system plastic paint containing a cross linking agent) 
Application of an organic compound surface treated steel sheet which gave thin organic resin covering 
to depend is advanced quickly. 

[0003] However, since the conductivity of the upper organic resin coat was bad, even if it used the 
conventional organic compound surface treated steel sheet as the thin film, cation electropainting nature 
was not enough [ the surface treated steel sheet ]. Since also developing the demand to an automobile 
appearance increasingly together with the rust-proofing engine performance from now on was expected, 
the improvement of the electropainting nature which influences an appearance had become pressing 
need. 

[0004] Forming the upper organic resin coat in JP,3-32638,B from the epoxy system resin containing 
hydrophilic polyamide resin as a remedy of the electropainting nature of an organic compound surface 
treated steel sheet is proposed. Although this surface treated steel sheet was equipped with the satisfying 
engine performance when the cation electropainting nature which surely was conventionally excellent 
compared with elegance was shown and was considered as an object for automatic in-the-car plates, 
when it uses it as an object for shell plates, it has the following troubles, and had to say that it was 
unsuitable as an object for automobile sheathing. 

[0005] That is, if cation electropainting is given to this organic compound surface treated steel sheet, 
compared with the case where cation electropainting of the zinc system plating steel plate used as a base 
material of this surface treated steel sheet is carried out under the same conditions with nakedness, about 
1-8 micrometers of electropainting thickness will become thick. For this reason, when it uses as a shell 
plate for automobiles, by the part by which the organic resin coat and the chromate film are shaved off 
like the press crack care-and-cleaning section, from that perimeter, electropainting thickness becomes 
thin and a paint appearance falls remarkably. 

[0006] Apart from this, the trouble that the conventional organic compound surface treated steel sheet 
did not have enough low-temperature-proof chipping nature was also pointed out. Since the big residual 
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stress which produced the plating coat of a zinc system at the time of plating although the anti- 
•coirosiveness of an organic compound surface treated steel sheet was mainly secured by the zinc or the 
zinc alloy plating coat of the lowest layer has been held, it is a low-temperature chipping, (phenomenon 
in which a plating layer exfoliates from an interface with a steel plate by the impact of a stone 
shuttlecock etc. in cold districts, such as Europe and North America) There was an inclination to be easy 
to be generated. Prevention of the low-temperature chipping which the corrosion resistance of an 
automobile is degraded remarkably and leads to aggravation of a life or an appearance for the surface 
treated steel sheet for automobile sheathing is important. 

[0007] As a measure for this problem, it is the effective elasticity as shock absorbing material to a zinc 
system plating front face in JP,46-78832,A. (55 degrees C or less of glass transition points) Forming a 
resin coat is proposed. However, since corrosion resistance is low compared with bridge formation 
epoxy system resin etc., it becomes inadequate corrosion-resistant improving [ which is the key 
objective of a surface treated steel sheet ] elasticity resin. Furthermore, the problem of the poor 
appearance by thick-film-izing of electropainting as well as the above could not be escaped. 
[0008] The important element which influences the appearance of an automobile is the image clarity 
after paint. The technique which rolls out a steel plate with the roll which performed laser processing as 
a means which raises the image clarity after paint, and forms a dull pattern from the former is known, s 
(an example, JP,62- 168602, A, etc.) . Securing the flatness of a steel plate to some extent, this technique 
is made dull, in order to give oil holdout required for the lubrication at the time of press forming. In 
spite of having thought that the so-called dull bright steel sheet which is not was ideal for the image 
clarity after paint, Dahl who there is no oil holdout, and has irregularity in a steel plate front face in a 
bright steel sheet since press forming is impossible had to be formed. 
[0009] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the organic 
compound surface treated steel sheet for automobiles which filled all the engine performance required of 
an inside [ of an automobile sheathing material ], and external surface side. 

[0010] The concrete purpose of this invention is offering the organic compound surface treated steel 
sheet for automobiles remarkably improved also about cation electropainting nature, low-temperature- 
proof chipping nature, and the image clarity after paint as well as having the outstanding corrosion 
resistance and press-forming nature, and spot welding nature. 
[0011] 

[Means for Solving the Problem] this invention persons are Ra<=0.3 which is a base material ideal for 
an improvement of image clarity. Steel plate of mum (the so-called bright steel sheet) Press forming was 
possible by considering as a base material and forming the organic resin coat excellent in lubricity in the 
front face, and this invention was reached, as a result of repeating examination in order to obtain the 
organic compound surface treated steel sheet which fills various kinds of above-mentioned engine 
performance. 

[0012] For this invention, the one side side of a steel plate is 0.3 at Ra at least here. It has the surface 
roughness below mum. It is 20 - 200 mg/m2 to the order from a lower layer on this front face by ** zinc 
or the zinc alloy plating layer, and ** metal Cr conversion. Chromate film, ** Consist of bridge 
formation epoxy system resin containing 0.1 - 20% of the weight of a melamine cyanuric acid addition 
product, and 1 - 20% of the weight of a polyolefine wax. Thickness 0. 1-2.0 It has the organic resin coat 
of mum and a chromate film is a silica at a Si02/Cr weight ratio further 0.05-4.0 [ whether it contains in 
the becoming amount, and ] And/or, let the surface treated steel sheet for automobiles characterized by 
an organic resin coat containing a silica in 5 - 40% of the weight of Si02 amount be a summary. 
[0013] The main descriptions of the organic compound surface treated steel sheet of this invention are 
degrees, (a) - (e) It is. 

(a) Adopt a bright steel sheet as a base material steel plate aiming at an ultimate improvement of the 
image clarity after paint. 

(b) the zinc system plating layer of a substrate, and a middle chromate film - in addition, use the resin 
coat of the maximum surface as a precise hard bridge formation epoxy resin coat, and improve corrosion 
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resistance. 

(c) Melamine cyanuric acid addition product which was excellent in lubricity in this resin coat (the 
following, MCA, and brief sketch) A polyolefine wax is added and advanced sliding nature is given to a 
coat. Consequently, even if a bright steel sheet is a base material, press forming becomes possible easily. 

(d) According to the effectiveness of MCA blended into the resin coat, electropainting nature is also 
improved remarkably, without reducing corrosion resistance and spot welding nature. 

(e) About the problem of the low-temperature chipping of a zinc system plating layer, blend a silica with 
both a chromate film, and resin both [ one side or ], and improve low-temperature-proof chipping nature. 

[0014] As the above synthetic result, cation electropainting nature and the image clarity after paint are 
improved remarkably, and the organic compound surface treated steel sheet with which it can be 
satisfied of various kinds of engine performance required of the inside and external surface of the steel 
plate for automobiles, such as corrosion resistance, low-temperature-proof chipping nature, spot welding 
nature, and press-forming nature, about all is obtained. 
[0015] 

[Function] The reason for having adopted the above-mentioned configuration in the organic compound 
surface treated steel sheet of this invention is explained below with the operation. 
[0016] (1) The surface roughness which is an ideal ingredient at the image clarity reservation after base 
material steel plate paint is Ra<=0.3. Steel plate of mum (bright steel sheet) It applies. Since there is no 
oil holdout and press forming was not completed conventionally, although a bright steel sheet is 
unsuitable as a base material steel plate, in this invention, it became applicable [ a bright steel sheet ] by 
giving advanced lubricity to the upper organic resin coat. The surface roughness of a steel plate is 0.3 at 
Ra. If mum is exceeded, the improvement effect of the image clarity after paint will become indefinite. 
[0017] For image clarity, although only one side should have the above-mentioned surface roughness 
since it is the engine performance required of an external surface side, both sides are Ra<=0.3 by the 
convenience of a production process. You may be the bright steel sheet of mum. although effectiveness 
is enough demonstrated only on external -surface side one side since press nature also improves sharply 
by improving the sliding nature by the side of a dice side that multilayer surface treatment covering 
which is explained below and which consists of a plating + chromate film + organic resin coat should 
just be fundamentally formed in external surface side one side, it is required of an inside side - -proof - 
since hole vacancy nature etc. is improved, it is also applicable to both sides. 

[0018] (2) The substrate plating used as the lowest layer of substrate plating organic compound surface 
treatment is zinc or zinc alloy plating excellent in sacrifice corrosion prevention ability because of 
corrosion-resistant reservation, (henceforth zinc system plating) It considers as a coat. That is, as a base 
material steel plate of the surface treated steel sheet of this invention, the zinc system plating steel plate 
with which zinc system plating was performed is used. The amount of superintendent officers of this 
zinc system plating is 10 g/m2 per one side from the purpose which raises external surface-proof **** 
although chosen according to corrosion resistance demand level. Considering as the above is desirable. 
Since press-forming nature will fall if there are too many amounts of superintendent officers, as for an 
upper limit, considering as about two 60 g/m is desirable. 

[0019] Especially the class of zinc alloy plating is not limited, but may apply any of a Zn-nickel ailoy 
plating, a Zn-Fe alloy plating, Zn-aluminum plating, or the well-known zinc system alloy plating that 
added Co, Ti, etc. further. Especially the approach of zinc system plating is not restricted, either. 
Although electroplating is desirable since there may be comparatively few amounts of superintendent 
officers, hot dipping and alloying hot dip zincing are sufficient. Moreover, a zinc system plating coat 
may be a double layer plating coat more than two-layer. 

[0020] (3) Prepare a chromate film on a chromate film zinc system plating layer. A chromate film has 
the operation which improves further the corrosion resistance of the surface treated steel sheet which 
uses a zinc system plating steel plate as a base material. Moreover, if a chromate film is made to contain 
a silica, the operation which raises low-temperature-proof chipping nature will also be demonstrated. 
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Although both a spreading mold a reaction type and an electrolytic type are possible, the spreading mold 
chromate film excellent in especially corrosion resistance of the formation approach of a chromate film 
is desirable. 

[0021] Into a chromate film, other additives added by the chromate film from the former other than the 
silica which can be added to arbitration can also be blended. As an example of this additive, there are a 
silane coupling agent, a rust preventive pigment, a phosphoric acid, a hydrofluoric acid, etc. 
[0022] The coating weight of a chromate film is metal Cr conversion, and is 20 - 200 mg/m2. It carries 
out. 20 In less than two mg/m, neither the corrosion resistance of level required for automobile 
sheathing nor low-temperature-proof chipping nature can be secured, but coating weight is 200 mg/m2. 
If it exceeds, when press-forming nature and weldability will deteriorate, Cr elution volume at the time 
of cleaning and chemical conversion before paint increases, the desirable coating weight of a chromate 
film - 20 - 1 50 mg/m2 it is . 

[0023] (4) The organic resin coat on an organic resin coat chromate film (clear coat) also achieves the 
operation which secures adhesion with an electrodeposted paint film, and the operation as a lubrication 
coat which gives sliding nature at the time of press forming at the same time it functions as a barrier 
layer which prevents a staining substance from preventing that Cr is eluted from a lower layer chromate 
film at the time of cleaning and chemical conversion of a surface treated steel sheet, and invading from 
the exterior. In this invention, it is precise and the bridge formation resin coat which uses epoxy system 
resin excellent in corrosion resistance as a principal component is used. 

[0024] As epoxy system resin, various modified epoxy resins, such as a carboxyl group in a drying-oil 
fatty acid, epoxy ester resin which made it react, and an urethane modified epoxy resin obtained by 
making it react with isocyanate, can also use the epoxy group and hydroxyl in these epoxy resins for the 
glycidyl ether mold epoxy resin of arbitration, such as the bisphenol A system, a bisphenol F system, a 
novolak mold, and bromination epoxy, and a list. Furthermore, dihydric phenol (an example, resorcinol, 
and/or bisphenols) The resin named the polyhydroxy polyether resin which is made to carry out a 
polycondensation to the epihalohydrin of an equimolecular amount mostly under existence of an alkali 
catalyst, and is obtained generically is also contained in the epoxy system resin of this invention. 
[0025] It is other resin if little to this epoxy system resin, (an example, acrylic resin, polyester resin, an 
alkyd resin, polyvinyl butyral resin, various water soluble resin) You may blend. 
[0026] In order to carry out eburnation of the resin coat and to improve corrosion resistance, epoxy 
system resin is made to construct a bridge during stoving of a paint film by the cross linking agent, and 
it considers as a bridge formation resin coat. As a cross linking agent, phenol resin and amino resin well- 
known as a curing agent for epoxy resins, a polyamide, an amino polyamide, an amine, block 
isocyanate, an acid anhydride, etc. can be used. The addition of a cross linking agent is chosen so that 
the flexibility of the epoxy system resin coat which constructed the bridge may not be lost too much. 
[0027] MCA and a polyolefine wax are made to contain in this bridge formation epoxy system resin coat 
in this invention. A silica may be made to contain further in order to aim at the improvement of low- 
temperature-proof chipping nature. Other arbitration addition components can also be made to contain in 
an epoxy system resin coat. For example, a silane coupling agent, inorganic fillers other than a silica s 
(an example, various silicate minerals, an alumina, calcium carbonate, etc.) Chromium metal acid 
chloride system rust preventive pigment (an example, a barium chromate, or strontium) One sort or two 
sorts or more can be added in the range which does not have a bad influence on the engine performance 
of an organic resin coat. 

[0028] Moreover, for the purpose of giving epicritic [ of a front flesh side ], an organic resin coat is 
made to contain organic, an inorganic color pigment, or a color, and a coat may be colored, for example, 
case where organic compound surface treatment of this invention is performed only to one side of a steel 
plate (when carrying out surface treatment only of the external surface side for an example and 
automobile sheathing) **** — by coloring an organic resin coat, discernment of a front flesh side 
becomes quite obvious, and the activity by the user becomes easy. 

[0029] Thickness of an organic resin coat 0.1-2.0 It is referred to as mum. Thickness is 0.1. The 
operation effectiveness of the organic resin coat mentioned above is not fully acquired under by mum. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/1 8/05 



JP,06-155656,A [DETAILED DESCRIPTION] Page 5 of 1 1 



Thickness is 2.0. When mum is exceeded, the insulation of this coat becomes large, spot welding nature 
falls, and there is a possibility of causing damage and energization impossible of the chip at the time of 
welding. 

[0030] If an organic resin coat needs to be formed, it will dilute epoxy system resin with a suitable 
organic solvent, and it prepares resin liquid. In this resin liquid A cross linking agent, MCA, and a 
polyolefine wax, If required, they are other addition components, s (an example, a silica sol, silane 
coupling agent, etc.) Nonvolatile matter (all components other than a solvent) Add, and it is made to 
dissolve thru/or distribute so that it may become predetermined loadings to sum total weight, and carries 
out by applying with a means suitable on a chromate film. If this paint film is subsequently baked and 
desiccation and bridge formation of an epoxy resin are performed, the organic resin coat which is made 
into the purpose and which constructed the bridge will be obtained, stoving temperature - general ~ 80- 
290 ** ~ desirable — It is 120 - 200 ** extent. However, proper stoving temperature is determined by 
the crosslinking reaction temperature by the combination of the cross linking agent to add and base 
resin. A base material steel plate is a printing hardening mold. (BH) When it is a steel plate, it is 
desirable to make stoving temperature below into 150 ** so that printing hardenability may not be 
checked. 

[003 1] (5) Make MCA MCA (melamine cyanuric acid addition product) contain in an organic resin coat. 
MCA is a white impalpable powder crystal with a particle size [ first / an average of ] of about 1 -2 
micrometers, and is considered to have the chemical structure shown in attached drawing 1 . Although 
this compound has lubricating properties and it was known conventionally that it is useful as a solid 
lubricant, it was not known that it is effective also in the improvement of electropainting nature. 
[0032] When MCA was made to contain in an organic resin coat, it became clear that electropainting of 
the organic compound surface treated steel sheet obtained could be carried out now by the almost same 
thickness as the case where cation electropainting nature has been remarkably improved compared with 
the conventional surface treated steel sheet of the same kind, with good corrosion resistance and spot 
welding nature held, and electropainting is carried out to a naked plating steel plate. The reason is 
considered as follows. 

[0033] A hydrophilic property is very strong, and makes easy osmosis in the organic resin coat of an 
electrodeposition paint, and MCA can demonstrate the effectiveness of reducing the electric resistance 
of an organic resin coat at the time of electropainting. and since MCA distributes and exists by the shape 
of a particle in an organic resin coat, the effectiveness of making an electrodeposition paint permeating 
organic plastic paint like a hydrophilic polyamide into a resin coat compared with meltable hydrophilic 
resin at the time of electropainting is alike and large, and since more energization pass is securable, 
electropainting nature is improved remarkably. 

[0034] Even if the part where organic resin coats and chromate films, such as that result, for example, 
the press crack care-and-cleaning section etc., are shaved off exists, it becomes possible to acquire the 
paint appearance an electrodeposted paint film is formed and it can fully be satisfied with thickness 
uniform to extent a difference with this part is not accepted to be of an appearance as an object for 
automobile sheathing external surface. 

[0035] And it is the sliding nature at the time of press forming of an organic resin coat by the lubrication 
engine performance which MCA originally has. (press-forming nature) It is sharply improvable. By this 
invention, by making an organic resin coat contain a polyolefine wax in addition to MCA, if a base 
material remains as it is, in spite of being the bright steel sheet in which press forming is impossible, the 
organic compound surface treated steel sheet which can carry out press forming easily is obtained. 
[0036] The loadings of MCA in an organic resin coat receive the weight of a desiccation coat. It 
considers as 0. 1 - 20% of the weight of within the limits. The loadings of MCA are 0. 1 . If the 
improvement effect of desired electropainting nature and sliding nature is not acquired but it exceeds 20 
% of the weight, when it will become difficult for a problem to arise at the distributed stability of MCA 
in the inside of the resin liquid used for spreading, and to distribute MCA in a coat at homogeneity, it is 
economically disadvantageous at under weight %. Addition of desirable MCA It is 0.5-15 % of the 
weight. 
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[0037] (6) Since a polyolefine wax base material steel plate is a bright steel sheet, the organic compound 
surface treated steel sheet obtained cannot secure sliding nature required for press forming only by 
blending MCA with an organic resin coat. Therefore, in order to improve further the sliding nature at the 
time of press forming, it adds to MCA and is a polyolefine wax. (an example, polyethylene wax) It 
blends with an organic resin coat. 

[0038] The loadings of the polyolefine wax in an organic resin coat are 1 - 1 5% of the weight of within 
the limits preferably one to 20% of the weight to desiccation coat weight. At less than 1 % of the weight, 
if press forming of a surface treated steel sheet is difficult and exceeds 20 % of the weight also by 
concomitant use with MCA, the adhesion of an electrodeposted paint film will come to fall. 
[0039] (7) As the silica above-mentioned was carried out, in order to improve the low-temperature-proof 
chipping nature of the surface treated steel sheet of this invention which uses a zinc system plating steel 
plate as a base material, make both a chromate film, and organic resin both [ one side or ] on it contain a 
silica. Although the mechanism by which the low-temperature-proof chipping nature of the organic 
compound surface treated steel sheet obtained by content of a silica is improved remarkably is not 
necessarily clear, it is thought that it is because distribution and absorption of a certain striking energy 
take place when a silica particle exists. 

[0040] ** As a silica blended into the silica chromate film in a chromate film, it is a silica sol. (aquosity 
colloidal silica) Fumed silica (gaseous-phase colloidal silica) Any are sufficient. The silica to be used 
has that desirable whose first [ an average of] particle size of a particle is 5-50mmicro. 
[0041] the case where a silica is blended with a chromate film ~ the silica content in a coat - a Si02/Cr 
weight ratio - 0.05-4.0 - desirable — 0.1-3.0 It considers as the becoming amount. Less than 0.05 are 
not enough as the improvement effect of low-temperature-proof chipping nature, and, on the other hand, 
this ratio is 4.0. If it exceeds, the insulation of a chromate film will serve as size and spot welding nature 
will fall, (the chip damage at the time of welding and energization impossible become easy to happen) . 
[0042] ** Although both a silica sol and fumed silica can be applied when blending a silica into the 
silica organic resin coat in an organic resin coat, it is more desirable to use the silica sol excellent in 
especially weldability and corrosion resistance. A desirable silica sol is a thing within the limits whose 
first [ an average of ] particle size of a silica particle is 2-20mmicro. When blending a silica with an 
organic resin coat, the silica (Si02) content in a desiccation coat makes it contain five to 40% of the 
weight, so that it may become 5 - 30% of the weight of an amount preferably. If a desired low- 
temperature-proof chipping nature improvement effect is not acquired but this amount, on the other 
hand, exceeds 40 % of the weight at less than 5 % of the weight, the fall of spot welding nature will be 
caused like the above. 

[0043] (8) As stated to the silane coupling agent point, a silane coupling agent can be blended with both 
a chromate film, and organic resin both [ one side or ] as an arbitration addition component. Since the 
adhesion between each coat of plating / clo mate / organic resin and adhesion with an electrodeposted 
paint film will improve as a result of adhesion with the coat component of the silica particle in a coat 
increasing if a silane coupling agent is blended, much more good result is obtained by the improvement 
of low-temperature-proof chipping nature. Therefore, when a chromate film and/or an organic resin coat 
are made to contain a silica, a silane coupling agent may be blended collectively. 
[0044] As for the loadings of a silane coupling agent, it is desirable to consider as 1x10 to 5 or more 
times to the weight of the silica made to contain in a chromate film or an organic resin coat. What is 
necessary is just to choose the class of silane coupling agent from the existing thing suitably. 
[0045] 

[Example] Next, this invention is illustrated according to an example. Among an example, % is weight 
%, as long as there is no assignment especially. 

[0046] Example 1 both sides are Ra=0. 14micrometer and Ra=0.8. Two kinds of cold rolled sheet steel of 
mum (board thickness 0.8mm) It receives and is Zn-13%nickel alloy electroplating to both sides, 
(sulfate bath) It gave, the amount of superintendent officers of this plating coat — per one side — 30 g/m2 
it was . 

[0047] On a double-sided plating coat, it is a gaseous-phase silica at the weight ratio of Si02/Cr=l. (first 
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[ an average of] particle size 15m micro) The spreading mold clo mate liquid to contain is applied by 
bar coater so that the chromate film of 60 mg/m2 may be formed by metal Cr conversion, and whenever 
[ board temperature ] 150 degrees C was heated for 60 seconds like, and the chromate film was formed. 
[0048] On this chromate film, by bar coater, thickness is changed, and is applied and whenever [ board 
temperature ] the coating liquid which uses an urethane modified epoxy resin as a principal component, 
and contains block isocyanate as a cross linking agent Heat for 60 seconds, dried the paint film, resin 
was made to construct a bridge so that it may become 150 degrees C, and the organic compound surface 
treated steel sheet was obtained. In addition to the above-mentioned resin and a cross linking agent, 
either 4% of MCA or 20% of hydrophilic polyamide resin and 10% of polyethylene wax are blended to 
nonvolatile matter sum total weight, before use, it fully stirred in the used coating liquid, and it was 
distributed. 

[0049] The cation electropainting nature of each obtained organic compound surface treated steel sheet 
was examined as follows. Each trial steel plate to 150 mmx70 mm A test piece is cut down and it is only 
the one half (75 mmx70 mm) of the one side 600 It ground with the abrasive paper of watch, the resin 
coat and the chromate film were removed, and the plating side was exposed. Subsequently, after 
performing phosphoric-acid zinc processing to this whole field as a paint substrate, the commercial 
cation electrodeposition paint was used, cation electropainting was performed on the conditions by 
which the electrodeposted paint film of 18 micrometers of thickness is formed in the polish section, and 
the thickness of the electrodeposted paint film of the non-grinding section when the electrodeposted 
paint film of 18-micrometer thickness is formed in the polish section was measured. It is estimated that 
electropainting nature is good, so that the difference of the thickness of an electrodeposted paint film is 
small in the polish section and the non-grinding section. 

[0050] A test result is shown in drawing 2 as relation between organic resin coat thickness and the 
electrodeposited film thickness of the non-grinding section. As shown in this drawing, when 
electropainting of the surface treated steel sheet which made the hydrophilic polyamide resin proposed 
by JP,3-32638,B contain in an organic resin coat was carried out, the electrodeposited film thickness 
difference of the polish section and the non-grinding section was large, and this electrodeposited film 
thickness difference became so large that the thickness of an organic resin coat is large. Therefore, in the 
care-and-cleaning sections, such as a press crack equivalent to the polish section, an electrodeposted 
paint film becomes thin and appearance nonuniformity will occur after electropainting. 
[005 1] On the other hand, when MCA was made to contain in an organic resin coat by this invention, 
electropainting could be carried out to the thickness of an organic resin coat by the thickness as the 
polish section also with the non-grinding section same related always, and it excelled in electropainting 
nature. Even if this has the care-and-cleaning section of a press crack etc., it means that producing 
appearance nonuniformity after electropainting is lost. 

[0052] In addition, for the difference in Ra of a base material steel plate, Ra of the base material steel 
plate which did not influence electropainting nature but was used is 0. 14 micrometers and 0.8. Even if it 
was any of mum, the almost same result was obtained. The case where Ra was 0. 14 micrometers showed 
drawing 2 . 

[0053] Furthermore, the thickness of the organic resin coat containing MCA About the trial steel plate 
which is 0.5 micrometers, the coating for automobiles of marketing after the above-mentioned 
electropainting is used, and it is middle-coat paint. (35 micrometers of thickness) And finishing paint 
(35 micrometers of thickness) It gives and is a portable visibility glossmeter about the paint image 
clarity of the non-grinding section. (PGD IV mold) It measured, consequently, PGD at the time of using 
a Ra=0. 14micrometer steel plate as a base material a value — 0.9 it was — a thing - receiving - Ra=0.8 
PGD at the time of using the steel plate of mum as a base material a value ~ 0.7 it was . When the small 
steel plate of Ra was clearly used as the base material, the image clarity after paint improved 
remarkably, 

[0054] The organic compound surface treated steel sheet was produced like the example 1 by using 
example 2Ra=0. 14micrometer cold rolled sheet steel as a base material. However, an organic resin coat 
is made to contain MCA at a various rate, and the thickness is 1 .0. It fixed with mum. About the result 
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of having examined the electropainting nature of the obtained organic compound surface treated steel 
sheet like the example 1, it is an MCA content in an organic resin coat. (MCA addition to the 
nonvolatile matter total quantity of coating liquid) It is shown in drawing 3 as relation of the 
electrodeposited film thickness in the receiving non-grinding section. 

[0055] It became clear that it became possible if MCA is made to contain in the amount more than 0. 1 % 
in an organic resin coat to carry out electropainting by the same thickness as the polish section from the 
result shown in drawing 3 , and the outstanding electropainting nature could be demonstrated now. 
[0056] Example 3 both sides are Ra=0.14micrometer cold rolled sheet steel, (board thickness 0.7 mm) It 
considered as the base material and the organic compound surface treated steel sheet was produced like 
the example 1. The used base material steel plate had TS=300 N/mm2, YP=130 N/mm2, and El=47% 
tractive characteristics. The amount of superintendent officers of a Zn-13%nickel alloy-plating coat is 20 
g/m2 per one side. It carried out, and the chromate film which contains a silica by the weight ratio of 
Si02/Cr=l on it was formed so that it might become the coating weight of 50 mg/m2 by metal Cr 
conversion. The organic resin coat layer of the maximum upper layer is the content (addition to the 
nonvolatile matter total quantity in coating liquid) of MCA and polyethylene wax. It was made to 
change and formed. 

[0057] About the press-forming nature of the obtained organic compound surface treated steel sheet, it is 
a contraction ratio 2.0. The existence of crack generating by cupping trial estimated. Moreover, in order 
to evaluate the secondary adhesion of an electrodeposted paint film, it is the test piece of each surface 
treated steel sheet, (un-grinding) Cation electropainting was performed after phosphoric-acid zinc 
processing on the conditions in which the electrodeposted paint film of 20 micrometers of thickness is 
formed to the Zn-13%nickel alloy-plating steel plate of a base material. It is this electropainting test 
piece in 50-degree C warm water 240 **** trial after carrying out time amount immersion (1mm 
spacing xlOO a mass, cellophane tape exfoliation) It gave and the paint film survival rate estimated 
secondary adhesion. 

[0058] A test result is shown in the next table 1 with MCA in an organic resin coat, and the content of a 
wax. When the organic resin coat contained both more than MCA0.1 % and beyond polyethylene wax 
1% according to this invention, good press forming without a crack was possible so that this test result 
might show, but when at least one side of these addition component was missing, the crack occurred at 
the time of press forming. That is, in using a bright steel sheet as a base material, it turns out that an 
organic resin coat needs to contain both MCA and wax. However, although press-forming nature was 
secured when the content of a wax exceeded the upper limit which is 20%, the adhesion of an 
electrodeposted paint film fell. 
[0059] 



No. 


MCA 


"tit 


mm. 
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0% 


0% 




100% 


mm 
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0.1% 


0% 


mn 


100% 


J£$S#!l 
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0% 


1% 




100% 


mm 
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0.1% 


1% 




100% 
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0.1% 


20% 




100% 
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0.1% 


30% 


m 


90% 


JttBW 



[0060] Example 4 both sides are Ra=0. 18micrometer cold rolled sheet steel (board thickness 0.8 mm). It 
received and the Zn-13%nickel alloy plating of the amount of superintendent officers or Zn-9%Fe alloy 
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plating shown in Table 2 was performed to both sides with electroplating by the sulfate bath. Then, by 
the same approach as an example 1, the organic resin coat which uses a spreading mold chromate film 
and epoxy system resin as a principal component was formed on the plating coat, and the organic 
compound surface treated steel sheet was produced. Coating weight of a chromate film (Cr conversion) 
The thickness of a resin coat was changed as shown in Table 2. 

[0061] In the used clo mate liquid, it is colloidal silica by the case, (first [ an average of] particle size 10 
m micro) Silane coupling agent (gamma-chestnut SHIDOKISHI propyltrimethoxysilane) One side or 
both were added. Addition of a silica (Si02/Cr weight ratio) Addition of a silane coupling agent (pair 
SiO duplex quantitative ratio) It is shown in Table 2. 

[0062] The coating containing the block isocyanate of the bisphenol A system epoxy resin and a cross 
linking agent is made to distribute 5% of MCA, and 3% of polyethylene wax to the nonvolatile matter 
total quantity, and the coating liquid used for formation of an organic resin coat is a silica sol by the case 
further, (first [ an average of ] particle size 10 m micro) Both both [ same / the same one side or ] as a 
top were blended. Si02 addition to this coating liquid (% to a nonvolatile matter) Addition of a silane 
coupling agent (pair SiO duplex quantitative ratio) It is as being shown in Table 2. 
[0063] The low-temperature-proof chipping nature, Cr elution volume, external surface-proof ****, and 
spot welding nature of the obtained organic compound surface treated steel sheet were investigated with 
the following test method. A test result is also shown according to Table 2. 

[0064] (Low-temperature-proof chipping nature) After painting two quart 2 BEKU of 30 micrometers of 
electropainting, and 40 micrometers of automobile top coat to a test piece, it cooled at -20 degrees C, an 
impact of a pebble was given with the GURABERO circuit tester, and this part was exfoliated on the 
cellophane tape. The diameter of exfoliation in the plating / steel plate interface after exfoliation was 
measured. 

[0065] (Cr elution volume) It is 40-degree C alkaline-degreasing liquid about a test piece. (FC4410 by 
Nihon Parkerizing Co., Ltd.) It degreased by having been immersed for 2 minutes in inside, Cr coating 
weight of the test piece before and behind that was measured with fluorescence X rays, and Cr elution 
volume was computed. 

[0066] (External surface-proof ****) The cross-cut crack of the depth which reaches a base material 
steel plate with a cutter knife after painting two quart 2 BEKU of 30 micrometers of electropainting and 
40 micrometers of automobile top coat to a test piece was put in, and after carrying out an outdoor 
exposure including two salt water spraying per week for three months, the existence of rust generating 
from the cut section was judged visually. 

[0067] (Spot welding nature) Alternating current single-spot-welding machine which piled up two test 
pieces of the same organic compound surface treated steel sheet, and was equipped with the electrode tip 
made from a Cu-Cr alloy of 6mm of diameters of a tip (50 Hz) It used and the spot welding continuation 
RBI trial was performed on condition that welding current 10 kA, 20 cycle squeeze time, the 12 cycle 
resistance welding time, 5 cycle maintenance, and welding-pressure 200 Kg. It had the number of RBIs 
which welding peeling produced in shear tension, and spot welding nature was evaluated. 
[0068] 
[Table 2] 
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[0069] As shown in Table 2, the organic compound surface treated steel sheet by this invention was 
excellent in any examined engine performance, on the other hand — the example of a comparison — the 
coating weight of a chromate film, or the thickness of an organic resin coat -- this invention — being out 
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I 

of range — or ~ a chromate film and an organic resin coat ~ both did not contain a silica or the content 
of the silica showed the example with this invention out of range. In these examples of a comparison, at 
least one engine performance of low-temperature-proof chipping nature, Cr elution volume, external 
surface-proof ****, and spot welding nature was inferior, and the organic compound surface treated 
steel sheet which fills all engine performance was not able to be obtained. In addition, each 
electropainting nature of the organic compound surface treated steel sheet produced by this example was 
good. 
[0070] 

[Effect of the Invention] It is Ra<=0.3 which was not used until now since press forming was difficult 
although the organic compound surface treated steel sheet of this invention was ideal for the 
improvement of image clarity as explained in full detail above. A bright steel sheet is succeeded in 
raising the sliding nature of a coat to extent in which press forming good also as a base material is 
possible by using the bright steel sheet of mum as a base material, and making the organic resin coat of 
the maximum upper layer contain both MCA and polyolefine wax. It enabled this to attain the image 
clarity after the outstanding paint conventionally beyond level originating in a bright steel sheet. 
[0071] and cation electropainting nature and low-temperature-proof chipping nature be also improve 
remarkably, and the organic compound surface treated steel sheet for automobiles which can fill all the 
engine performance require of inside and outside both sides of the steel plate for automobile sheathing 
be obtain, hold the outstanding corrosion resistance and spot welding nature according to an operation of 
the silica which either [ at least ] MCA which exist in the organic resin coat which consist of bridge 
formation epoxy system resin, this resin coat or a lower layer chromate film be make to contain. 
Therefore, if an automobile car body is manufactured from the surface treated steel sheet of this 
invention, the remarkable improvement in the appearance of an automobile and endurance can be 
expected, and very useful effectiveness will be brought about on industry. 

[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows ^ W ord which can not be translated. 

3 .In the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] MCA (melamine cyanuric acid adduct) The chemical structure is shown. 

[Drawing 2] It is the graph which shows the electropainting nature of an organic compound surface 

treated steel sheet which has an organic resin coat containing a hydrophilic polyamide or MCA as 

relation between organic resin coat thickness and the electrodeposited film thickness of the non-grinding 

section. 

[Drawing 3] It is the graph which shows the electropainting nature of an organic compound surface 
treated steel sheet which has an organic resin coat containing MCA as relation between the MCA 
content in an organic resin coat, and the electrodeposited film thickness of the non-grinding section. 
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[ o o 2 3 ] (4) wmm&m 

$a§&h<rmmmtjtk ( ? v ) 

a * - h jft K*» & Cr tb-r 4 <o £ U JMM» 

t miz, wMimtwmmmm-iftm 

4. 10 
[0 0 2 4]J^*S'*«»kLTIi, t'A7i/-^ 

IkicJ: 9f#^ft4^i^y'£14x;j«f yifl£&k'^# 
«SSttx##i^«J||t,ffiB|TS5. g^lcli, 2i7i 

-r/i«k$msfi48tjiii>, ^w^y^f 

[0025] iw^j/JiilKii, *fc*ntf, 

[0026] twjaitwwbL'rifAtttisartsfe 
»ic. sffMcj: ox^^^Mji^Mj^o»gj»* 

□ «y * ^ y - h , m&*m: 4 . & 

[0027] *«3HC*5HTtts £«SR»X!|«P i,jfft 

4. n&m-vvyy&cxmzm&tzMz^ ^^z^ 
v7 y# >y7"u y?m v y MJ$\w*mxmt (Ws 

[0028]^;, «»o«Ji5tt*rt'4^**k'»BW 

t\ G®®m&mztmi> i < \tmmm$\*wm 
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6 

WMg&H£*fe-f 4 - k (c J: *> T , a*<3»JM#- 
@l&£kftoT. x-if-T^#ig#^k&4. 
[ 0 0 2 9 ] *HtfifB&IR«Ke« 0.1-2.0 //mk-f 
4. BWtfO.l jum*«rctt. ±Jfitfc*«llfffi&K<»5 

[0030] ««tiugftK^j£Us x-x*^mmt 

s^ytf-yryy^j&k') 

^f+figtzM t T JJf^coffi^* k % 4 X o £S 
=5rW5T'^-f-4 i k lz£ Yfr? , Z<7)Wm*ft^~CM 

H80~290 *C, Mt V<it 120-200 VS&ttfib.M 

(BH) i«ET*4*&Wi. jftf+« 

[0031] (5) MCA (y 5 5 yvT jr^KNlDftl) 
M C AttftMMRftlWfc:**? *4 . M C AJi^t^- 

m i iz7jki-it¥tmzG-t& t,tiT^& . 

«rc* 4 £ k tttt feiit V *fr*»-5 3t . 
[003 2] MCA4^ma«|*K't'fc**'S**i:. 
f#4ii4Waa^ffl»iH^{±. ft»5rHJ6ttt^ 

4 i k 4 J: 3 4 i k , *<09* 

[0033] MC A{±iH*tt*^ffflt5l< . ««Mf4<0 

tm®$zjkm<\coim$:®%izi . wmmmtz^m 

A«4>fci5jfiS*6«i*JifSaK:*^ < , cfc *)%«m 

$r«i«T# 4 i k h . m^mmm^ i < &m 

[0034] tcofti^ mtu. ruxti&xhMbK 

(ox o KGmmm&m*? oy - h&mm m^tix 



7 

mm® t Lx+^zm&.x-^ c t # 

[0035] . MC A^**^Tt-6H»ttflgfc J: 
14) i*tfgfc&«-f&<ri:a<T'£&, MC 

f 4 i t mm%m&&mmmfflfcmt>tiz nx- 
[0036] jmfflm&m*tztsniMCAm-&M. 

(i. SaHftKcofiMlcWU-C 0.1-2 OSI^IM 

t-r*. mca^e^s^'o. i aa%*iir(iFM 

fSScffitttcpm*^ MCA 2r^^4i 3 

U^MCAW^&uMii 0.5~15a*%f £>6. 20 
[0037] (6) ^'J3j-V7 -fyVy^X 

mtmffli'rj'i hmm-hit^. wmcm 

kmz, MCAt,ztiatx#v*i'7 4y , 7v?z (flL 

[0038] ^®mmfr\zmhxv*vy 4vv 

X, ff4KttlM5lI%W«ilWft*. 1S*% 30 
*j»rtt. MCA£«#fflT'k^ffiMfl«07V*|£ 

[0 0 3 9] (7) 

a. 

[0 0 4 0] (D^P^-h^^^'J^ 

?v*-h&m*izm-&~r&i'V*bixte, y^v 

HUFF O^-^igcS** 5~50mjuc7)i> U\ 
[004 1] ?v*-h&mtZzsV#*W&*t&®^ 
&Jg4>Ovy#£WA#'Si02/CrMitTtX 05-4.0 , 50 
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»4t<{i 0.1-3.0 t^h&t-tl. ££>Jt#0.05* 
-#4.0 SrjBiifc. ^a^-hjftMOlftfttt^i:* 

[0042] ©£l»8IJii&]8l*tf> 5/'J * 

(e«ftii+^>y*(si02)*** 

#'5~40M%. *?£L<ti5~30M%<O»i:£l>J: 

[0043] (8) y^y^f 7/y y^j 
Htfzimuiz. UT^^y^-yryy 

^r<WtE*^-*i t **"C* *. y7>* 77'J y^J* 

m^m\t^mmmt commit 6 (7)x\ m& 

flH*-C^9^«yTyy^ 
[0044] i/yytr v? 1 ) yffflrtES&mii^ 

- vffl&z tzizmmm&mwzttzittiz/vxeim 
yxvTvyymvmmi. m?coi><nfrt>mgmmi- 

[004 5] 

immi mzmfoMtz£y)*wnm*-fi* mmm 

[004 6] H^Jl 

MHh t> Ra=0.14xtmtj ilXR a=0.8 umCD2W!$. 

(fiZW 0.8mm) fcWLT, PiBBtZn-13%Ni 

coBim&teftm^t: 030 g/m 2 Tftofc. 
[0047] VmmhiZ&IIUilZ* Si02/Cr=lC7)fi 

[004 8] i^^n^-hjftBLht, "7l^^y^ttx 
sK*S4Mii*±J«^t L. ^ri]t LT 7*n -y i? V ^ 

•frTM^L. «aS3&< 150-Ct^l.J:dt60f^jD^t 



(6) 



mtLzmi. mi>timmw±. mmmtmmm 
mz. T*mm£ttnmzttix4%e>MCAit:im 

[0049] #^ix*4rtrt«a^^«yi<ii«o*f-^ 

£>150 mraX70 mm WHSfcK-iHBO SB U *0)frffltf)¥fl- 
(75 mmX70 mm)*: It £600 #<7)8f)g|ftT* »f«t"Cs WIS 10 

ft. &vv?, Z<m<r>£fc^ WMTMt LT 'J ygSI 

[0050] HiuiA^^ttitt^dRV bimmsiw* 

WB&bflR&k ixm2tz^rt. Z<r>mfrt>hfrhZ. 20 
3£ s #^¥3 -32638 #tS*S*lT^S. KbktfcK 

i<0WMB«mi. £«g®lli&)£oli 

[00 5 1] .TiifcttU *f&HJ£J: O^MiM* 
< . «fc*»f««'Ct> »fiS» k B tW»T*lfi«S-e 30 

[ 0 0 5 2 ] fcfc, aff^KcOR aOjlWiWmgtt 
fcOaWKi* s ffiffl tfcatfflWWR a #0. 14;u m fc 0. 

8 umcr>^-ftix'hixi>. mmt&%t> { ftt>titz. 

[0 0 5 3] S£(C. MCASr^rr4^g^|i&JS^ 
m)i>J:tf-fcJ£D?£§S ()SJf35^m) £JfcU ^BBMH 

(PGD IVS) fci 

OaHJlLfc. *e?ISai, Ra=0.14/zm£)gg$£»fi 
Lfc*&<0PGD ffite0.9 "C2fcr>fcOfc*tU Ra=0.8 

[0 0 54] 9EffeM2 
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1 0 



Ra.=o.ujjLm<7x$;mmzmttLx. mtmitn 

m&mz\,mc&*m«<n®&x'&$%-£, zommt 
i.o umt-mzitz. nbtifctmmtmwwmmi 

mmm^nMc a^a (.mmT-wmmmz 
m-zMCAmma.) izfttz>immx°?>w&im<n 

[ o o 5 5 ] ia 3 tc^ itzmm* t> , wmwcs&K 

MCASrO.l %&±<DM.X'tt%1tZ>t. W®&tnt 

[00 5 6] «tfl3 

Mffik tRa =0.14/* m<0^iif (&J50.7 mm) £g 

Ufc. ffifflLfe»5f»l»±, TS=300 N/u* . YP=130 
N/mm2 , El=47%<7>gi5H$tt£ : fi'L > Ovt. Zn-13%Ni 
^«>-5#^|K^g#(tS(i, frH3fc«)20 g/m^ t 

U *<0±tCSiO»/Cr=lwa*JtC^U^Sr**t4 
?a*-b^«:&BCr|R*-C50 mg/^cofrtHIk** 

[0057] f#^^#BI^^WIi3«(7)ruX)S 

bi±£. mit2.o mmmmmzximftmicoG 

y KSf S^itt , OZn - 13%N i o S (BRteW 
LT ^J¥20^ m^m«M]i*W § *f+-C^ ^ V 

t=240 era«5SLfcft. r(^BK» UmmfSUxlOO 

-fen7ry7 L -rfJ|ffi) {C#ts ^HSK*fcj: 
[0058] l^m2r*TOI&^OMCAfcj;^ 

CAO.i %JJLht^>Jx^y7 7^xi%JiLhOS# 

V >y ? ^WW^^-^W-f SifiSI^* Sit . 3t 

fiL, 7'/?^<^rlrJl5& { 20%cOiJl&fi^.4i:, TV 

[0059] 
[*1] 



(7) 
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1 1 



1 2 



No. 


MCA 

MS 




_C. t*L. 




E # 


l 


0% 


0% 




1 AAn/ 

100% 




z 


0.1% 


U % 




1 /\/\o/ 




3 


0% 


1% 




100% 




4 


0.1% 


1% 




100% 




5 


0.1% 


20% 




100% 




6 


0.1% 


30% 




90% 


JtttW 



[0060] Hifi^j4 

j^Ht ^Ra=0.18^m<7)^EilM (1SJS0.8 mm) fctt 
IX. WiBfc^2t^rBftttS«Zn-13%Ni-^«)o 

[00 6 1] ttffltfc^n^-hJKtJi, «^fcJ: "5 3 
U y ( r - ? U v h'df i^ra h U h ^ x 9 

y)«-*4fctti«Er£8anUJt. ^u*»j£0ii* (sio 

2/CrMUt) ty7^77'Jy^iSDl <«Si0 

[0062] *tmjUK>ftltt:ttffl LfclMIl, 

-ammomu) t±tmti^yy^ vTvyrmn- 

[0063] #feitfeWI^'&«BB«yi»fR^Wffiaf- 



[0064] (Bffifi^ >y fy^tt)^fr(c€«M^30 
.urn, g»j$±M l 9Mf-l40/xmCO2rJ-h2'<-y'CDM 

tz . MSif&m o * /fHKWfrcwMfltg* SIS t fc . 

20 [0065] (Cr^fUJM)|«®lfr^ \VC<D7)V% VKSM 
(B#^-#^^^ttMFC4410) *fc24HSiSaiL 

[0066] (B^fflffltt) »tt3S*^30^ m . g 

tdk. * v yx-mttmrnzmmzcofvix 

J] ■■/ bmAtl, M2 0<O«*ftfli**t»«JMH8i 3 
^^HJfit^, #>y h«frfc<*>fN*»£0*rSS*@« 

30 [ 0 0 6 7 ] (Xstf y b R t^tWK^SjlfiaM 

.«Oii^#-2&£fiiaJ>;bih 3tffi@6DimOCu-Cr^ 

KWif-vT-^llifcSil^y^XJifyhJgSHS (50 

/k aWWHBlZtM^k «Sf5^^/K JDJE^200 

[0068] 
[SS2] 



(8) 
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[0070] 



(9) 



1 5 

£Rag0.3 um<7)774 bMfaZmttl. m±.M<?) 
ZtGZitZZklzk^X. -fyj hMUZm&t LX 
ibZ>Z.kl l Zfmitzi><r>X'$)&. Ztllzi.*), h 

mt. i mfct #*rts i tc ~> tz . 
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11] mca {*7$y>-TZJumttMft) mt^m 

[03] mc Ai^-thmm^m^-t^mm 

7X'foh. 
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